INTRODUCTION
In reactions induced by stable, but weakly-bound nuclei and by exotic (unstable), halo nuclei, the influence on the fusion process of coupling to both collective degrees of freedom and transfer/breakup channels is a key point in understanding the dynamics of manybody quantum systems [1] . Due to their very weak binding energies, the "halo" (a diffuse cloud of neutrons for 6 He or an extended spatial distribution for the loosely-bound proton in 8 B) will lead to larger total reaction (and fusion) cross sections at sub-barrier energies when compared with predictions of one-dimensional barrier penetration models [1, 2] . This enhancement is well understood in terms of the dynamical processes arising from strong couplings to collective inelastic excitations (such as soft-dipole resonances) of the target and projectile. However, in the case of reactions where at least one of the colliding nuclei has a sufficiently-low binding energy for breakup to become a competitive process, conflicting conclusions have been reported [1, 2, 3, 4] . Recent studies with radioactive ion beams (RIB) indicate that the halo nature of 6 He, for instance, does not enhance the fusion probability as much as anticipated. Instead, the prominent role of one-and two-neutron transfers in 6 He-induced fusion reactions [3, 5, 6, 7, 8] has been definitively demonstrated. On the other hand, the effect of non-conventional transfer or stripping processes (see e.g. [1] ) appears to be less significant for stable, weakly-bound projectiles. Figure 1 . (Color online) Reduced total reaction cross sections for a number of systems taken from the literature [2, 4, 9, 10, 11, 12, 13] . "Reduced" Energies and "reduced" cross sections were extracted following procedures proposed in Refs. [2, 12] . The figure was adapted from Ref. [14] . (Color online) Total α-production cross sections for a number of systems involving 6 Li [15, 16, 17, 18, 19, 20 ] and 6 He projectiles [4, 21] . In particular, the data corresponding to the 6 Li+ 59 Co reaction, and plotted as full stars, have been obtained from Ref. [19] [2, 3, 4, 9, 10, 11, 24, 25] . Of particular interest are the very large total reaction cross sections observed in Fig. 1 Fig. 1 . The two classes of projectile yield two distinct curves for the "reduced" cross sections as a function of the "reduced" energy (as defined in Refs. [2, 12, 14] ). Both the "halo" systems (a weakly bound proton is still confined by the Coulomb barrier and thus gives less than a halo) and the stable weakly-bound systems have cross sections which lie well above the systematic behavior defined by the very tightly-bound systems 16 O+ 64 Zn [12] illustrated by the blue curve of Fig. 1 Fig. 1 ) belong also to the blue curve. The fact that the weakly-bound 17 F and the tightly-bound 16 O nuclei [24] show the same trend may indicate that nuclear structure effects still play a prominent role in the reaction dynamics. Figure 3 . CASCADE (CACARIZO [38] ) predictions for excitation functions of evaporation residues produced in 6 Li+ 59 Co complete fusion reactions. The corresponding experimental data were given in Fig. 1 of Ref. [17] . Similarly, total α production is also found to be more intense for 6 He+ 64 Zn [4] and 6 He+ 209 Bi [21] when compared, in Fig. 2 , to the universal function determined in Ref. [19] for reactions induced by 6 Li projectiles. It is interesting to note that reactions induced by 7 Li projectiles [27] obey the same systematic trend, giving further support to the present comparisons. Since there still exist contradictory results for beryllium isotopes, it will be of great interest to see how the recent Rex-Isolde measurements for 11 Be+ 64 Zn [25] (for example, preliminary total reaction cross sections are found to be at least twice those for 9 Be+ 64 Zn [12] ) will follow the systematics of both Fig. 1 and Fig. 2 . For instance, Kolata and collaborators [28] [36] of the elastic scattering (using the São Paulo Potential [36] ) are shown in Fig. 1 as magenta triangles, and the corresponding total α production cross sections are indicated by full stars in Fig. 2 . The comparison with Continuum-Discretized Coupled-Channel (CDCC) calculations [13, 31] indicates only a small enhancement of total fusion for the more weakly-bound 6 Li below the Coulomb barrier, with similar cross sections for both 6, 7 Li+ 59 Co reactions at and above the barrier. Although rather low breakup cross sections were measured for 6, 7 Li+ 59 Co, even at incident energies higher than the Coulomb barrier [13, 31] , the coupling to the breakup channel is extremely important for the CDCC analysis [13, 37] of the elastic scattering angular distributions [36] .
EXPERIMENTAL OVERVIEW

DISCUSSION
Fig. 3 displays
6 Li+ 59 Co excitation functions for fusion-evaporation residue (ER) channels as predicted by CACARIZO, the Monte Carlo version of CASCADE [38] . This uses rather well established input parameters for the medium-mass region A ≈ 60. The unexpected disagreement with the experimental data for almost all of the dozen or so ER channels [17] was interpreted as a signature of the occurence of intense incomplete-fusion (ICF) components. A careful investigation was later undertaken in Ref. [39] for the three strongest ER channels for 6 Li+ 59 Co, using two other well-known statistical-model codes (PACE2 and EMPIRE-II), and similar conclusions on the role of ICF were proposed. We would like to point out that the statistical-model simulation with CASCADE, presented in the present work, is in fairly good agreement (within 30%) with both PACE2 and EMPIRE-II calculations [39] . Although the ICF hypothesis was invoked, one should remain rather cautious when using evaporation codes for fusion induced by weakly-bound projectiles or halo projectiles such as 6 He [3, 4] . In the latter case [3, 4] , the importance of the role of transfer channels rather than ICF has been proposed. However, for exotic nuclei populated in this kind of fusion reaction, there is, unfortunately, a real lack of information on both OM parameters (transmission coefficients) and level densities (see for instance Ref. [40, 41] ) which are among the key input parameters of evaporation codes.
A detailed study of the breakup process in the 6 Li+ 59 Co reaction with particle techniques allowed us to discuss the interplay of fusion (CF and ICF) and breakup processes [13] . Coincidence data registered at E lab = 29.6 MeV, compared with threebody kinematics calculations [19, 34, 35] , reveal how to disentangle the contributions from breakup, ICF and/or transfer-re-emission processes (TR). A very preliminary estimate of the total experimental ICF cross section would give approximately 150 mb. This value appears to be consistent with a calculation performed using the model of Diaz-Torres [42] . Fig. 4 depicts the experimental angular distributions for both the sequential breakup (SBU) and ICF/TR processes analysed in Ref. [19] , as well as for the direct breakup (DBU) components. For the case of ICF/TR, we used the differential cross sections extracted from inclusive data [19] . The solid and dotted lines were extracted from Ref. [19] and correspond to the ICF/TR Gaussian fit and the SBU CDCC calculation [13] , respectively. The dashed line represents the DBU CDCC results [13] for the 6 Li excitation energy range from E * = 1.48 MeV (breakup threshold) to E * = 2.10 MeV in the continuum. Figure 5 . 7 Be+ 58 Ni elastic scattering measurements (experimental data are from [2] ). Solid and dashed curves are CDCC calculations [37] with respectively full-coupling and without coupling as explained in the text. As far as exotic "halo" projectiles are concerned we have initiated a systematic study of the 8 B and 7 Be induced reactions data [2] (partly displayed in Fig. 1 ) with an improved CDCC method [13, 37] . Some of the preliminary results on the angular distributions are displayed in Fig. 5 Ni reaction (not shown in the present paper since it is in full agreement with the work of Lubian et al. [43] ) while exhibiting a large breakup cross section (consistent with the experimental systematics [14] ) is rather surprising as regards the consequent weak-coupling effect found to be particularly small in the near-barrier elastic scattering measurements [2] . A more detailed discussion with comparisons of coupling effects for near-barrier 6 Li, 7 Be and 8 B elastic scattering angular distributions is proposed in Ref. [37] .
SUMMARY, CONCLUSIONS AND OUTLOOK
A systematic overview of the competition of various reaction mechanisms induced by either stable, weakly-bound or exotic, halo nuclei is proposed in Fig. 1 and Fig. 2 , where a large number of recent experimental results are compiled and briefly presented. The correctness of the statistical-model codes is critically discussed for reactions induced by RIB projectiles for which essential input parameters such as level densities and OM transmission coefficients are less well known. From a detailed investigation of the 6 Li+ 59 Co reaction, it can be concluded that a clear separation of the different reaction mechanisms remains one of the main challenges in the study of fusion reactions induced by stable, weakly-bound and exotic, halo projectiles with medium-mass targets in the vicinity of the Coulomb barrier and below. For halo systems a full understanding of the reaction dynamics involving couplings to the breakup and nucleon-transfer channels will need high-intensity radioactive ion beams (presently available at SPIRAL/GANIL [3] , DRIBs/Dubna [7] , Rex-Isolde [25] , MSU/Notre-Dame [2, 44] , RIBRAS/São Paulo [11] , RIPS/RIKEN [30] ...) and precise measurements of elastic scattering, fusion and yields for breakup itself. A proposal [44] to study reactions such as 8 B+ 40 Ar and 11 Be+ 40 Ar, using an active-target time-projection chamber (AT-TPC), is underway at MSU/NSCL. The AT-TPC is a dual functionality device containing both traditional active-target and time-projection chamber capabilities. The detector consists of a large gas-filled chamber installed in an external magnetic field (solenoid) as shown in Fig. 6 .
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